



























































I,  Pinai  Sirikiatikul,  confirm  that  the  work 
presented  in  this  thesis  is  my  own.  Where 
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Without  wishing  to  deny  the  volumetric  character  of  architectural  form,  this 
study  seeks  to  mediate  and  enrich  the  priority  given  to  space  by  a 






















into being where  the  structure  is masked or otherwise  concealed. On  the other 
hand,  the  tectonic  is not  to be confused with  the purely technical, for  it  is more 
than the simple revelation of stereotomy or the expression of skeletal framework. 






























may be  argue  that  it  is  first  and  foremost  an  act of  construction  rather  than  a 































“Tektonik”  referred  not  just  to  the  activity  of  making  the  materially  requisite 
construction … but  rather  to  the  activity  that  raises  this  construction  to  an  art 
form … The functionally adequate form must be adapted so as to give expression 


























progress.  This  drive  insinuates  itself  again  today  as  a  potential  ground  from 
which  to  resist  the commodification of culture. Within architecture  the  tectonic 
suggests  itself  as  a mythical  category with which  to  acquire  entry  to  an  anti‐




















When Kenneth  Frampton  invented  critical  regionalism  in  the  early  1980s  as  a 
modernist snub to post‐modernists, the arts and crafts movement offered instant 
modernist credentials for his promotion of local materials and craftsmanship. Not 
only  that,  it meant  you  didn’t  have  to  abandon  free‐style  planning,  inventive 
detail and horizontal windows. Even the anti‐modernist CFA Voysey was called 























































































































































































































































































































































1.1 Louis-Auguste Boileau’s interpretation of 
the Gothic at St. Eugène, Paris, built in 
1855. An attempt to substitute cast-iron for 
wood and stone at the church was considered 
deceitful in Rationalist terms. From Conway 
































1.2 The Mechanical and the Decorative Construction, from Robert Willis, Remarks on the 
architecture of the Middle Ages especially of Italy, 1835. Willis’s illustrations – in 
which the diagrammatic forms of the Mechanical construction are depicted in style sharp 
contrast to the Decorative construction – contributed to his urge to make the distinction 












































































































Viel  bitterly  criticized  rationalist  architects  who  were  competent  in  the 
mathematical  sciences  but  ignorant  of  beautiful  proportions  and  who  lacked 
genius  and  taste.  Such  individuals  were  attempting  to  apply  mathematics 
directly  to  construction  and  were  coming  up  with  extremely  poor  results.  In 
order  to  illustrate  this  thesis, Viel  compared  “Perronet’s new bridge” with Du 




that  they were  infallible when  applied  to  physical  quantities whose  attributes 
were indeterminate, that is, infinitely diverse.  
[…] Thus  the perfection of architecture could not only be attained by  imitating 
the  great  buildings  of  the  past,  which  were  universally  accepted  precisely 

















1.3 J.-R. Rondelet’s Machine for Testing 
Stones at Soufflot’s Sainte Geneviève, 
1787. ‘Rational’ construction through 
scientific measurement dried architecture 
up, thought Viel. From Robin Middleton, 
Jean Rondelet : the architect as 































































1.4 The Pont de Neuilly designed by the rationalist architect and bridge-builder J.-R. 
Perronet in 1770. The design of the bridge was justified in terms of Structural 
Rationalism, but the decision making for its elegant forms involved aesthetic judgement no 
less than any other bridge. From Robin Middleton, Jean Rondelet: the architect as 
































Perronet  dropped  ellipses  altogether  in  favour  of  these  ‘stretched’  segmental 
arches butted against  the piers. These he  then pared down  into  separate  shafts 


















pressures  were  strongest,  Perronet  was  in  fact  defying  one  of  the  traditional 
principles of stonemasonry, a principle of homogeneity […].  
The system of ‘stretch arches’ represented a considerable improvement in 
bridges,  primarily  as  regards  the  formal  qualities  of  the  construction.  The 





presence of sharp angles at  the spring of  the arch, and  the desire  to replace  the 
piers with  isolated  columns  represented  an  approach  to problems  of  structure 
which permitted  the expression of a certain number of contradictions. The  first 
contradiction was  between  the movement  of  the  river  and  that  of  the  bridge. 
Perronet  abandoned  the  old  kinds  of  pier, which  resembles  ships,  and which 
enables one  to  reconcile on  a  symbolic plane  the  flowing of  the water  and  the 
transverse  passage  of  men.  The  construction  no  longer  echoed  the  pontoon 
bridge; it was now free of any origin which declared its kinship with the river. In 
the work of Perronet,  the  tension of  the bridge between  its  two abutments,  the 
series  of  flattened  arches  which  conveyed  this  tension,  contrasted  with  the 










































































































One plank  of Arup’s philosophy was  that  architects  liked  to display  structure 
without knowing much about it – sometimes as a substitute for understanding it. 
That  he  found  vain  and  rhetorical.  His  hope  always  was  that  a  collaborative 




















































1.5 Sketch of Saint-Lubin Church, 
Rambouillet, 1865-1871. The composite 
structure of iron and steel works 
lacks unity that Viollet-le-Duc urged 
for, thought Anatole de Baudot. From 
Marie-Jeanne Dumout, ‘The Fortune of a 








might  be  expected  of  an  Inspector  of Ancient Monuments,  but  it  also made  a 
























1.6 The first reinforced-concrete church 
of St. Jean de Montnartre, Paris, France, 
built in 1894 and completed in 1904, 
photographed in 2008. Anatole de Baudot, 






























1.7 The Structural Details 
of the Main Rib of St. Jean 
de Montmartre in reinforced 
concrete using the 
Cottancin system. The 
additional moulding to the 
vault is by no means 
structurally necessary. 
From Marie-Jeanne Dumout 
and Martine Ramat, edited, 
‘Main Works and Projects’, 






















Baudot  succeeded  in constructing  in  reinforced concrete not only  the  floor and 
roofs, but a covered area [a kiosk] to be used as a playground. Concrete pillars, 
hollowed out  to  accommodate  rain‐water pipes,  are  extended  as  ribs  radiating 
from  a  surbased vault. Unity of  structure,  that golden  rule of  rationalism, was 
achieved for the first time, […].42 
 
















































“Ciment armé”, with  its  finesse,  its principles of continuity and  its  triangulated 
geometry, was  reminiscent of  the delicate,  soaring  structures  and  the dynamic 
balances of Gothic architecture. “Ciment armé” was the philosopher’s stone that 
Viollet‐le‐Duc had searched for in vain; that he thought, with little conviction, he 
had  found  [it]  in  iron;  it was  the material  that  finally made possible  rationalist 









1.9 The reinforced concrete construction of 
St. Jean de Montmartre adopted “Ciment 
arme”, the system invented by the French 
engineer Paul Cottancin. From Andrew Saint, 
Architect and engineer: A study in sibling 
































































game  of  its  own.  The  first  sort  of  architecture  is,  as  a  matter  of  fact,  almost 
impossible of conception since the total requirements of a building can never be 
mathematically stated:  it  is  the mystical  functional architecture of the day before 
yesterday.  The  second  sort  of  architecture  is  a  perfectly  feasible  one,  the  only 








forms  unless  it  seeks  them  in  the  rigorous  applications  of  novel  methods  of 
construction; that casing cast‐iron columns with cylinders of brick or coatings of 
stucco,  or  building  iron  supports  into masonry,  for  example,  is  not  the  result 
either of calculation or of an effort of imagination, but merely a disguising of the 




actual  construction.  […]  If  iron  is  destined  to  play  an  important  part  in  our 
buildings, let us study its properties, and frankly utilise them, […]48 
The  skill  of  the  builder  is  displayed  not  merely  in  assuring  himself  of  the 




in  their properties. But we  see  edifices built, whose  costly walls of  solid hewn 
stone will defy the effects of  time, while  these walls enclose vaulting and  floors 
whose  duration  is  very  problematical,  […].  It would  seem  as  if  our  architects 
were  ashamed  to  employ  iron;  they  conceal  it  as  far  as  possible  beneath 
plastering and pugging, which give it the appearance of a masonry structure. […] 






As we  just  now  observed,  the  erection  of  an  iron  framework  in  the  form  of  a 
barrel  or  groined  vaulting,  and  imbedding  this  structure  in plaster  of Paris  or 
hollow  brickwork,  is  a  contravention  of  true  construction,  –  placing  in  close 



















by giving  it  forms appropriate  to  its nature. Further on, when we come  to  treat 
more especially of the employment of iron, we shall endeavour to show how this 

















































1.10 Auguste Perret’s Church 
at Le Raincy, Paris, 
completed in 1923, 

























                                                 
55 Collins, Concrete: The Vision of a New Architecture, p. 116. 
  53
His reinforced walls were of  remarkable  thinness, but  they appeared externally 
as ordinary brickwork, which  indeed to all intents and purposes they were. His 
vaulting webs were only a  few centimetres  thick, but  this startling achievement 
was only apparent  to  those who had  seen  the working drawings, and  since he 





















                                                 
56 Ibid., p. 117. 
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1.11,1.12 The Exterior and the Interior of St. Jean de Montmartre are clad in non-
structural materials. Viollet’s urge for the visibility of structural material was the 
principle well adopted by rationalist architects, but it proved particularly difficult 
with reinforced cement. Left from Andrew Saint, Architect and engineer: a study in sibling 
rivalry, 2007, p.228. Right from Sous la direction de Jean-Louis Cohen, Joseph Abram et 





















































































In weighing how  far Perret’s position on  these  issues  is  ‘rational’, we must be 













behind  a  veneer  of  brick  or  stone  were  of  greater  interest  than  the  cheap 

































ornamental;  if  they drew  attention  to  those  elements,  the  same  features  can be 
legitimized by the same theory. Yet the doctrine of structural primacy will always 
allure, because structure alone holds out the promise of unity. It is the one thing a 
building  cannot  do  without.  That  is  why  the  idea  that  everything  else  in 




1.13 Ceramics Tiles above the 
Doorway of St. Jean de Montmartre, 
photographed in 2008. De Baudot’s 
use of non-structural materials to 
conceal the concrete construction 
did not follow the law of 
structural rationalism. Yet does 
this invalidate the church as a 
‘building’? 





























































































This word  “rationalism”, much used  these days  to  indicate  the viewpoint  that 
would submit works of architecture  to  the dictates of Reason,  tends, because of 








Certainly,  the  rational  element  was  not  enough  to  provide  an  answer  to  the 
artistic  problem;  but  it  was  the  point  of  departure,  the  constant  guide  of  his 
creative genius and powerful originality;  the whole question  is to discover how 

















































































































we  are  inclined  to  attribute  the  timidity  of  much  modern  detail  to  the  too 
exclusive  practice  of  designing  on  paper,  and  on  the  drawing‐board, without 
immediate reference to the building, and the effect of the work in situ. Those who 
have  examined  in detail  such work  as  that of  the  front  of Wells,  for  instance, 








more  by  personal  direction  and  by  sketches  on  the  spot,  than  by  finished 
drawings of details made  in an office quite apart  from  the position  they are  to 
occupy.  A  move  in  this  direction  would,  we  think,  have  some  influence  in 
leading to more life, boldness, and vigour in the detailing of modern structures, 
and giving  them  thereby  some of  that  interest and power of expression which 














































































































2.1 The Natural History Museum, London, built in 1873 and completed in 1880, is the 
first building in Britain whose façades, both exterior and interior, are clad entirely 































2.2 ‘An Illustration of Natural History’; Figures of 
animals and plants executed in terracotta on the interior 
fabric of the Natural History Museum, London, 



























































2.3 The Contract Drawing, signed both by 
the architect, Alfred Waterhouse and the 
contractors, Baker and Son, was referred 
to the Contract dated on 7 February 1873. 

















procure,  in  the  first place, estimates  from several of  the best manufacturers not 






As a preliminary step  I beg  to apply  for permission  to get models  to be cast  in 
plaster  and duplicates  sent  to  each Terra Cotta maker  invited  to  tender. From 
such models the various manufacturers would be able, without much trouble or 




expense,  to  prepare  samples  of  the  actual work  required  and  they  should  be 
required to do so, and to submit them with their tenders. These samples would 
thus  enter  into  the  Competition  and  enable  us  the  better  to  decide  upon  the 
manufacturers  to  be  employed. When  these  latter  are decided upon  it will  be 







explain  […] with  regard  to  the Terra Cotta, and  to ask you  to  favour me with 
your  commands with  regard  to  the method  to  be  adopted  to  secure what we 
shall  require  in  this material. There are,  in  this country, not more  than  four or 
five firms who manufactures what may be called really satisfactory Terra‐Cotta; 
and of these, one of them produces a material, which is acknowledged to be the 
best  adopted  for  external  purposes,  both  in  color  and  quality,  of  any  in  the 
Market; and, as  it  is  the best, so  it has been hitherto,  the cheapest. Of  the other 




The  firms  I have  allowed  to will be  sure  to apply  for  the quantities,  to  enable 
them  to  tender.  The  quantities,  I  consider,  should  be  divided  into  five  or  six 
sections, and each competing  firm should  tender  for each section separately on 
the  understanding  that  the  orders  for  the  various  sections might  be  given  to 
various  makers.  By  this  means,  if  proper  reticence  were  observed  as  to  our 
intentions,  I  believe we might  secure  the  best makers,  for  each description  of 
Terra Cotta required, and secure from them their lower prices. 
                                                 
9 Ibid. 
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The other alternative  is  this,  to secure certain specimens of Terra Cotta 
from  the best makers  such  as we  should wish  to use  in  the building,  and  lay 
these before  the  competing builders, as  samples of  the quality of material and 





prices, virtually without competition,  for  they would know  that each particular 
specimen  could only be  reproduced by  the one  firm which had made  it. Such 


















































































































2.4 The Additional 
Conditions, 
engineered by Alfred 
Waterhouse, to the 
terms of the 
Contract. From 
National Archive, 









































have  afforded  every  assistance  in  our  power  to  expedite  the  work  but  all 



















2.5 ‘Terra Cotta Claims’ The 
controversy between the architect 
and the contractors regarding the 
terracotta work led to an 
investigation into the cause of the 






































the  frost,  to  send  the  Clerk  of  the  Works  to  Tamworth  to  see  how  the 
manufacture of the Terra Cotta was proceeding. He reports to me that there is a 













































models  for  the Terra Cotta. As  it  is so uncertain at present how much work of 
this kind will be required, I have been unable to procure a definite tender for it. I 
have however ventured  to employ Messrs. Farmer & Brindley  to proceed with 
those models which are  first  required, on  the understanding  that an account  is 
rendered to me at the end of each month. For the two months ending 30 April the 


























2.6 The production of 
terracotta was separated into 
distinct stages, carried out 
by different occupations, each 
of whom pursued a single task: 
‘Drawing’ by the architect 
Alfred Waterhouse, ‘Modelling’ 
by the modeler M. Dujardin, 
‘Moulding’ by the Terra Cotta 
makers Gibbs & Canning of 
Tamworth, and, finally, 
‘Assembling’ by the general 
contractors Baker and Son. 
From Colin Cunningham, The 
Terracotta Designs of Alfred 



































































































It  is difficult for us  today to  look at a camouflage pattern, a supergraphic paint 
scheme, or a  carefully  framed picture of a  construction  joint as anything more 
than various aesthetizations of theory, that is, as ex post facto representations of 
intellectual work. Yet before  the  rise of what we now call architectural  theory, 
these  practices  were  included  in  what  was  considered  legitimate  intellectual 
work  in  architecture,  not  something  secondary  to  mental  acts  but  as  their 
primary source and governing standard. Architectural phenomenology refers to 
this ambiguous intellectual realm and to the process whereby architects became 
aware of  its ambiguity,  testing, contesting, celebrating, and exploiting  it  for  the 
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Architecture  history,  as  it  is  traditionally  taught  in  architectural  schools,  is 
essentially  still a primer course  in  the masterworks of western architecture. As 





















In  acting  and  speaking, men  show who  they  are,  reveal  actively  their  unique 
personal  identities  and  thus make  their  appearance  in  the human world,  […]. 

























2.7 The Interior Fabric of 
the Natural History Museum, 
photographed in 2011. 
Although forced to work under 
the contracting in gross, 
Alfred Waterhouse managed to 
avoid the undesirable loss of 































2.8 Perspective Drawing of the Natural 
History Museum Main Hall. The ‘Letters’ 
specified refers to several terracotta 
facing at different positions in the 
building. The realisation of 
Waterhouse’s design was only possible 
through his control over the making of 
the terracotta work. From Colin 
Cunningham, The terracotta designs of 














































































































2.9 The Natural History Museum Main Façade 
clad entirely in terracotta – a material in 
which the architect of the building has a 
strong presence, from Colin Cunningham, The 




















































































































these  overaggregated  approaches  cannot  help  us  discern  the  varieties  of 
technologies  we  face  and  the  ambiguities  in  the  technologies  that  we  might 
exploit. Abstract, reified, and universalistic conceptions of technology […] blind 







































3.1 Villa Savoye, 
underconstruction, Poissy, 
Paris. From Phaidon, Le 
















3.2 Le Corbusier’s Villa 
Savoye, photographed in 
2008. The real construction 
of Le Corbusier’s Villa is 
of reinforced-concrete 
frames, infilled by brick 
work, though the appearance 
after its completion is 
rendered as if it were all 




























3.3 Philip Pavilion under construction, the Brussels World’s 
Fair of 1958. Its futuristic design was executed with the 
mixture of old and new methods of construction. From Philips 






























3.4 Interior Surface of Brother Claus Field Chapel, Germany, designed by Peter Zumthur 























































































On  the  whole  we  may  concur  with  the  French  architect  in  thinking  that  the 
nominal and ostentatious line of demarcation drawn between the two professions 
is a mistake to some extent, or, at least, is too hard‐and‐fast a division. It leads to a 
kind  of  encouragement  to  the  architect  to  neglect  construction,  and  an 
encouragement  to  the engineer  to neglect beauty and expression  in his building. 
And  what  M.  Viollet‐le‐Duc  hints  is  very  true,  that  the  existence  of  the  two 
professions  in  their present very distinct  form  tends  to  lead  each  to  a  feeling of 





















Consistency  could  not  be when  the  structure  and  the  facade  had  no  necessary 
connexion, and  though  refinement could be pedantically  imitated,  it was only as 
the  lesson conned by copyists, who had nothing of  their own  to refine. Such as  I 










They deplore  the  inability of modern architects  to  invent a new “style,” and yet, 
themselves,  admit  the  impossibility  of  such  a  consummation without  the  aid  of 
inspiration derived from the advent of a new religion or a grand social revolution. 
In other words,  these critics would have us  to believe  that, when  the wished  for 
crisis  does  arrive,  new  geometrical  forms  and  combinations  will  be  invented, 





They  imagine  that a new style  is  to be obtained by  the  inventions of new  forms, 
whereas the very reverse would be the case. A new style must be the outcome of a 
new system of construction. The forms which characterize  the different phases of 



















A point  to be noticed was  that while  in  the earlier  form of Gothic vault  the  ribs 
were  really  constructional,  in  the  fan  vault  they  had  ceased  to  be  so,  and were 









































The  definition  of  the  “rational”  in  architecture  has  not  remained  constant 
throughout history. We are dealing not with a  simple,  static  concept, but with 
one that had varied according to the constellation of ideas dominating particular 
























































3.5 St. James the less, 1860-61, designed 








3.6 St. Mary Magdalene, 1868-78, designed 
























































It  was  thought  by  the  Cardinal  that  to  build  the  principal  Catholic  church  in 
England  in  a  style  which  was  absolutely  primitive  Christian,  which  was  not 
confined to Italy, England, or to any other nation, but was, up to the ninth century, 
spread over many countries, would be the wisest thing to do. Personally I should 













against  the  consensus  of  opinion  expressed  by  the  engineers;  this much  I  am 












3.7 Top, General view of Westmister Cathedral, seen from South-East, 
from Winefride de L`Hôpital, Westminster Cathedral and its architect, 1919, p.62 
 
3.8 Below, Plan of Westminster Cathedral, 



















































































































3.9 The J. Muirhead Bone’s Sketch 
of Westminster Cathedral’s 
Interior, underconstruction, from 
Halsey Ricardo, ‘John Francis 






























3.10 The Inner Surface of Westminster Cathedral Dome unveils the trace of boarding after 
the wooden formwork was removed, photographed in 2010. The traditional method of casting 
mass concrete upon wooden centring without reinforcement was carried out for the building 






























3.11 ‘Sacramentality of 
Construction’.  
The Structural Detail 
of mass concrete dome 
over the nave, 
Westminster Cathedral. 
From Winefride de 
L`Hôpital, Westminster 
Cathedral and its 







































Every  fortnight  the work was measured up by Mr. A.  J. Gate,  the surveyors  to 
whom for many years had been entrusted the quantities of Bentley’s works, and 





















3.12 The Outer 
Surface of the Nave 
Dome, Westminster 
Cathedral, was clad 
with artificial stone 


































































3.13 Westminster Cathedral’s Interior, photographed in 1902: ‘Almost 
a sense of nature – the natural law of structure’, wrote Lethaby. 
For Lethaby, the undecorative, unfinished structure of Westminster 
Cathedral gave rise to spiritual satisfaction. From Conway Library 

































































means  to  ends  […],  there were  surely  infinite  possibilities  open  to  a  rational 































































and  reproduces all we  ever dreamt of as great or good  in  the best age of  that 
school.  But  common  people  do  not  feel  this.  […]  What  an  uneducated  man 
would appreciate and admire would be elegance combined with common sense, 




















spend  a  large  part  of  his  time upon works  in progress,  that  he might  see  for 
himself  what  drawing  mean  when  carried  out,  learn  the  different  modes  of 
construction, – from foundations to paintings, – be compelled to make measured 
drawings from the work, accurately showing how the parts are put together, and 
to make himself  familiar with  the  terms and method used  in buildings. Better 
still, that after his pupilage was up he should, if it can be managed, be sent for a 
couple  of  years  or  so  to  a  large  builder,  and  there  taught  the  practical  side 
entirely  of  the  question,  even  to manual  labour,  and  that  perplexing  study,  a 
builder’s  account.  Engineers  do  this,  and  their  works  are  pre‐eminent  for 























Of  those arts which  in  this country have been cultivated on  the most common‐
sense  principles,  and  consequently  which  have  been  most  essentially 























A  conviction of  the necessity  for  finding  the  root of architecture once again  in 
sound  common‐sense  building  and  pleasurable  craftsmanship  remains  as  the 
final result of our study of S. Sophia, that marvellous work, where, as has so well 
been said,  there  is no part where  the principles of rational construction are not 
applied with “hardiesse” and “franchise.”59  
Furthermore, in his article ‘An Architectural Symposium’, Lethaby wrote: 
But  above  all  this,  there was  something  too  in  a  finished old work  – a  certain 
feeling of pleasant humanness  in  the work – which we should observe.  In  this 
































Among  them  if  a method passes  for  a good  and practical one,  they perfect  it, 
extend  its consequences,  follow  its progress and cling  to  it. We, French, on  the 








































3.14 All Saints’ Church, Brockhampton, designed by W.R. Lethaby in 1901-02. The composite 
nature of roof construction mixes thatch with concrete, most unusual for a new church 






























3.15 All Saints’ Church, Brockhampton, 
1901-02. While less durable than hard 
materials, like tiles and shingles, the 
thatch is supported by the concrete vault, 
and protects the concrete from the weather, 


























































with  low  walls,  and  steep,  strong,  closely‐set,  single  chamfered  arches  rising 
straight out of  the walls. The  tunnel vault  they support Lethaby made of slabs of 
concrete. […] But the slabs in Brockhampton Church are not reinforced. Their use 
was probably suggested by the wish to have a safe and lasting ground‐work for the 

























3.16 All Saints’ Church, in small village called 
Brockhampton, Herefordshire, was built with local 
means of construction by local craftsmen without 


























































3.17 Edward Prior’s Bothenhampton Church, 






























3.18 Lethaby first designed the roof structure of All Saints in timber but later 






















The  concrete  vaulting  to  the  chancel  and  the  transepts  to  be  formed  on  rough 
boarding  laid  on  centering.  The  boarding  to  be  first  thoroughly  wetted.  The 










3.19 The Chapel of Melsetter, 
Orkney, 1898. William Lethaby, 
architect. From Trevor Garnham, 
Melsetter House: William 






















































































3.20 All Saints’ Church, Brockhampton. Even in Britain, 
where a new construction of reinforced concrete had been 
used since the end of the nineteenth century, was mass-
concrete in use. From Sylvia Backemeyer and Theresa 
Gronberg, W.R.Lethaby 1857-1931: Architecture, Design 
















































this  postulate  of  French  rationalist  teaching  […]  is  easily  satisfied  for  simple 













3.21 All Saints’ Church, Brockhampton, under construction. 
W.R. Lethaby, architect. Randell Wells, site architect. 
From Godfred Rubens, William Richard Lethaby: his life and 




























3.22 All Saints’ Vault 
Structure, built out of 
mass-concrete without 
reinforcement, forms the 
tunnel-like interior. 
From Nikolaus Pevsner, 
‘Lethaby’s Last’, 
Architectural Review 




























3.23 The underside surface 
of the concrete vault, while 
plastered with a thin wash, 
still allows the shuttering 
mark of rough boarding to be 
partially visible, 
photographed in 2009. All 
Saints’ Church, 












































big  piece  of  pottery.  Of  course,  all  architecture  in  the  past  had  not  been  the 
architecture  of  cut  masonry.  In  many  parts  of  the  world  the  requirements  of 
buildings had been satisfied by erection of clay. Handfuls of wet clay were put on 
until the building grew, like a swallow built its nest, and this extremely primitive 















3.24 ‘like a big piece of pottery’ 
- Mass-concrete was being laid on 
the roof. All Saints’ Church, 
Brockhampton, under construction, 
1901-1902. From Godfred Rubens, 
William Richard Lethaby: his life 




grew  out  of  the  ability  of  the  primitive  races  to  arch  over  their  structures  in 
continuous clay, and it was only that the method of splitting up the clay into blocks 
and drying  them  in  the  sun came  into use.  […] but  it was  these crude primitive 
things in clay which laid down the basis and idea of drawing a roof over from the 
walls, and which was the foundation of the idea of vaulting, doming, and arching. 
[…]  the  Roman  went  on  using  the  primitive  vault  in  a  very  high  form  of 






























































































Above  all,  do  not  try  to  be  eccentric,  striking,  or  original.  Exquisite  common 
sense  was  what  was  wanted,  and  the  aim  should  be  masterly  construction 

























































































3.25 At Lethaby’s All Saints, it 
was not the theory of Structural 
Rationalism, but ‘the way of 
building’ that was a prime interest 
























































































































All  the  prerequisites  for  every  man‐made  object  should  lie  in  its  material, 
purpose  and  construction,  its  form  should  be  consequent  upon  these 
prerequisites  and  not  upon  an  independent  preconceived  idea.  But  above  all, 






condition and  it was here  that  the  influence of Morris was so  important. There 
were  the principles  of Ruskin’s  theories, which have  since  become  so  familiar 
and at  the heart of which one  can  see  the awakening of a northern, Germanic 




































Does  it  then  follow  that  if we would make use of  the novel materials  […], we 
should content ourselves with substituting arches of cast or plate iron for arches 























Only complete  technical perfection, only  the  judicious and proper  treatment of 
the material according  to  its properties, and above all only  the consideration of 
these properties in the act of shaping form can cause the material to be forgotten, 
can  liberate  the  artistic  creation  from  it,  can  elevate  even  a  simple  landscape 
painting  to become a high work of art.  […]  the appear of a work of art should 





the  intention  here  is  not  to  characterize  the  stone  as  dead  stone  but,  on  the 



























this  is  especially  true  of  all  objects which  bear  upon  them  the  impress  of  the 
highest order of creative life, that is to say, of the mind man: they become noble 
or  ignoble  in proportion  to  the  amount of  the  energy of  that mind which has 
visibly been  employed upon  them. But most peculiarly  and  imperatively does 
the rule hold with respect to the creations of Architecture, which being properly 
capable of no other  life  than  this, and being not especially composed of  things 
pleasant in themselves, – as music of sweet sounds, or painting of fair colors, but 
of inert substance, – depend, for their dignity and pleasurableness in the utmost 



















out  to be  the most difficult of  tasks, particularly  if  such an  intention –  to  let a 
being be as it is – represents the opposite of the indifference that simply turns its 
back upon the being itself in favor of an unexamined concept of being? We ought 










setting  forth  is  needed  because  the  work‐being  of  the  work  itself  has  the 
character of setting forth. The work as work, in its presencing, is a setting forth, a 



































4.2 Details of Garden Wall made out of 
‘found’ materials, Kelling Place, Norfolk, 
photographed in 2010. To remove the 
material from its place in the wall, it 
would have returned to its natural state. 
 
4.1 Far left Edward Prior’s Kelling Place, 
1904-1908, Norfolk, photographed in 2010. 
Most of the building materials for the 
construction were found there at the site, 
but it needed an architect’s ingenuity to 
turn those seemingly inert substances into 



















































































































Architecture  carries  with  it  the  labours  and  fatigues  of  an  active  historical 
process,  in which  the  needs  and  ideas  of men  living  and  dead,  the materials 
available, and  the  temper of workers, are stubborn  factors. For  this  reason  it  is 

























sun.  This  passage  to  and  fro  between  an  inner  and  an  outer  world  this 











But architecture has never been purely  structural.  It has been  structural plus a 
whole range of other factors. It must be recognized that wood and wattle forms 
were  for  long  imitated  in masonry because  they were  familiar and beloved, as 
decoration  to  concrete walls. To‐day  steel  structures are made  to  conform  to a 
masonry  tradition because among other and  less admirable  reasons,  its  shapes 
are decent and familiar. Is it right or wrong that there should be this overlapping 
and  survival of  forms after  their  true  reason  for existing has disappeared? The 
student must think out this problem for himself; the phenomenon is not confined 
to architecture. Clear thinking upon facts will  lead him  to new and  truer forms 










4.3 Pylons of Temple at 
Edfu, from Robert Atkinson 
and Hope Bagenal, Theory 
and Elements of 
Architecture, 1926, p. 
100. The imitation of the 
form of clay in a stone 
building, though 
considered ‘deceitful’ in 
Rationalist terms, did not 
fail Atkinson and Bagenal 








































by  the  modern  architect  without  considerable  craftsmanship.  It  can  only  be 
arrived at by the co‐operation of the hand of the builder with his brain, not by his 
brain  alone.  Yet  when  it  is  present  in  a  work  it  makes  an  immense  positive 
contribution  of  a  kind  that  nothing  else  can make.  This  sense  of  texture  as  a 
human element in the best building came to be recognised in England at the end 
of  the  nineteenth  century  […]. A  standard was  set  in  this  respect  in  England 
which has had far‐reaching results and at this day distinguishes the best English 
architecture  from  the best French. But beauty of  surface  is a  contribution only 
and can never of itself compensate for the lack of intellectual qualities. It is a kind 




































4.4 The Royal 
Horticultural Hall Front 
Façade, Westminster, 
London, 1923-28, 
photographed in 2010.  
 
 
4.5 The Royal Horticultural Hall Rear Façade, 
photographed in 1928. From Verner O. Rees, ‘The Royal 
























































4.6 August Perret’s Esders Clothing 
Factory, Paris, France, 1919, from Sous la 
direction de Jean-Louis Cohen, Joseph Abram 
et Guy Lambert, Encyclopédie Perret, 2002, 
p.95 
 
4.7 Eugene Freyssinet’s Airship 
Hangars, Orly, France, 1921-1923, 

























consisting of  steps  and which only  admits  light  through  the vertical windows 
without  carefully  considering  a building  lighted on  this principle. The nearest 
example is understood to be at Lyons and it seems desirable to inspect this with 
as  little  delay  as  possible.  Even  if  this  system  of  lighting were  satisfactory,  it 
would probably be undesirable to construct an exhibition hall with side aisles,  
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4.8 Tony Garnier’s Cattle Market, Lyons, 
France, photographed by F.R.Yerbury, 1928, 
from Howard Robertson and F.R.Yerbury, 
Examples of Modern French Architecture, 
etc. 1928, p.vii, photographed by 
F.R.Yerbury.
4.9 Arvid Bjerke’s Congress Hall, 
Gothenburg Exhibition, Sweden, from Brent 
Elliott, ‘The Royal Horticultural 
Society’s New Hall’, Thirties Society 










for my experience with  the exhibitions  leads me  to suppose  that none of  them 
























Station,  the  provision  of  heavy  brick  supporting  piers  of  large  area  has  been 
avoided,  and  the brick walls between  the  steel  trusses  are  really  screen walls of 








or  failure  of  the  Building  to  fulfil  the  objects  for which  it  is  required  entirely 































































By seeking  their  inspiration, not  in fulsome orthodox glosses of the dead  letter, 
but  in  the  still  living  spirit of our  superb heritage of  sober  and  sparing grace, 




Naturally  enough  it  shows  certain discernible  foreign  influences. How  should 
this  be  otherwise  when  no  English  precedents  existed  –  barely  even  any 
serviceable English  experiments –  for  the  solution of many of  the delicate and 

























































Let  it be granted,  then,  that well‐advised engineers and architects will call  in a 







list  of  experienced  firms,  and may  find  themselves  committed  to  the use  of  a 
“system” or a patent bar, and the engineer of the firms in question will point out 
the merits of  the “system” and  the bars.  […] Surely  the  true specialist who  the 
architect  and  engineer  will  seek  should  not  be  fettered  by  allegiance  to  any 















The  construction  of  this  building  presents  structural  problems  of  unusual 
difficulty owing to the very large span of the hall roof trusses and to the lack of 
abutment. The general design of this and every other part of the building and the 






detailed working out of  the structure whether  in steel or  reinforced concrete  is 
not, and is generally arranged for in either of the following ways. 
(a) By  the  employment  of  specialist  firms  who  work  from  the  general 




We consider  that  it  is very greatly  to  the Society’s  interest  to adopt  the 
last  mentioned  course  for  the  following  reasons.  The  engineer  acts  in  the 
employer’s  interest  and  not  that  of  any  contracting  company.  It  is  therefore 
possible to have open tendering on a uniform design and an economy of design 







[…]  the  L.C.C.  will  accept  from  an  engineer  of  repute  reduced  structural 
members which  it will  not  accept  from  a  specialist  contracting  firm.  […] This 
superiority applies to economy as well as to result for it is obvious that specialist 
firms do not do work for nothing and as a matter of fact this charge is generally 
not  less  than 10% on actual  costs, although  the  fact  that  it  is  included  into  the 
contract may lead building owners to believe that they are not paying for it. […] 
The  standard  fees of  engineers  for  such work are 5% on  the actual  cost of  the 
steel work and 7½ % on the cost of reinforced concrete work. The higher charge 


























constitute  the  remunerative  part  of  architectural  design.  In  the  present 
instance, for example, walls of 2’3”  in  thickness would be required under  the 
Building  Act  whereas  by  structural  design  14”  work  is  all  that  will  be 






space,  time, and cost.  It  therefore reduced  the architects  fees while  it adds  to 
his work. He must  design  the  general  lines  of  the  structure  and  constantly 
consult with the engineer in order to ensure the correct working of every detail 













own  expense, besides having undertaken  a great deal of  investigation  into  the 
best  forms,  –  this  investigation  having  included  examination  similar  work  in 






























































































































4.10 Top The Royal Horticultural Hall Main Hall, from John Faber, Oscar Faber : his 
work, his firm, & afterwards, 1989. 
 




































Had  the  arches  been  parabolic  from  the  ground  floor  upwards,  their  thrust 

























4.12 Structural Details of 
the Main Arch of the Royal 
Horticultural Hall, designed 
by the engineer Oscar Faber. 
From Anon,‘The Royal 
Horticultural Society’s New 
































4.14 Above Details of ‘Screwed 
Joint’, designed by Oscar Faber 
From Concrete and Constructional 




4.13 Left Rebars of RHH’s main arch and the 
north aisle’s roof slab in construction, 
photographed in July 1927. The extra 
reinforcing bars, laid diagonally, were cast 
into the aisles’ roof slabs to carry the thrust 
of the main arches and led to the change of the 



































4.15 The Royal Horticultural Hall North 







4.16 The North Aisle’s Roof Slab under 
construction, photographed in July 1927. The 
aisles’ slabs act as ‘transfer beams’ 
carrying the thrust of the arches before 
transferring it to the ties of the end walls. 





























4.17 Rebars of the Royal Horticultural Hall’s Ground Floor 
in construction. The photograph was taken from the rear 
































4.18 Steel fixers positioned and secured 
reinforcing bars of the Upper Floor over 
the Dais of the Royal Horticultural Hall. 


































4.19 Above Skylights on top of the roof 
slabs of the Royal Horticultural Hall 




4.20 The Royal Horticultural Hall under 
construction, seen from West. The steel 
reinforcement and temporary wooden 
scaffolding were prepared for the 




4.21 The Royal Horticultural Hall 
under scaffolding, photographed in 
November 1927. The exceptional large 
amount of steel reinforcement used in 
the making of Royal Horticultural Hall 
made it looked more like a steel 
edifice, rather than a concrete 





























4.22 Plant Exhibition in the Royal Horticultural Hall Main Hall. The artificial feature 
of interior building fabric, on which artificial marbles were rendered as real marbles 
and plaster work as sand stones, appeared in contrast to the natural feature of the 




























4.23 The Royal Horticultural Hall Main Hall, looking 





























4.24 At the eastern wall, the 
‘chameleon’ concrete tie 
camouflages itself according to 
where it is present on the 




















































































4.25 The Royal Horticultural Hall South Exit Doors, photographed in 2010. The building 
hides its remarkable structure with brick facades. Wasn’t this particular feature of the 













































5.1 2 Willow Road 
Axonometric Projection 
of Construction, from 
Ernö Goldfinger, ‘Three 
House at Willow Road’, 
















elevations.  The  floors  are  carried  on  reinforced  concrete  columns  and  on  the 
cylindrical drum from which the spiral staircase is cantilevered. The construction 
is  fully  expressed  in  the  façade  in  the  predominantly  horizontal  lines  almost 
entirely  glazed  on  the  south  elevation  and  at  first  floor  level  overlooking  the 













5.2 First Floor Dining Room under construction, 2 Willow Road, 
Hampstead, London, 1936-40. Ernö Goldfinger, architect. H.R. 
Tasker of Bierrum & Partner Ltd, engineer. Leslie Bilsby Ltd, 
general contractor. From Ernö Goldfinger, ‘Three House at 
























































































5.3 Auguste Perret’s Chana 
Orloff, 1926, from Karla Britton, 

























































5.4 1-3 Willow Road Front Façade, 
from James Dunnett and Gavin Stamp, 








[…] buildings may  fulfil a dual purpose; while  inside  them enclosed space are 
provided for certain functions, their outsides form part of another, a civic, order 
for another set of  functions. The same applies  from  the point of view of spatial 
order:  on  the  one  hand,  inside  the  buildings  a  sequence  of delimited  space  is 
provided; on the other hand, the outside of these same buildings becomes part of 
streets, squares, etc., forming urban spaces. So we come to consider not only the 
spatial  arrangements  in  the  buildings  themselves,  but  those  created  by  the 
juxtaposition of buildings in which each self‐contained edifice is a mere brick in 

















5.5 The photobolic frame frames and re-frames the ‘subject’ and the ‘object’, 






























5.6 Close Up Photo. Ernö Goldfinger and his wife, Ursula, sit on the window-sill of the 
first floor. The man looks towards the outside world; the woman, the inner world ‒ the 
interior of the house; The photograph conforms to Colomina’s reading of modern 























































5.7 The plans of 2 Willow Road, dated on 3 Sep 1937. On the first floor, the living 
room was located at the front of the house, while dining room at the back, facing the 




























5.8 The plans of 2 
Willow Road, dated on 
14 October 1937 and 
signed by Dr. Reever. 
The possible 
structural framework 
is marked in black 
ink. From RIBA 




























                                                 
10 RIBA Drawings & Archives Collections, “Plans”,  (14 October 1937) 
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5.9 The plans of 2 Willow 
Road, dated on 17 May 1938 and 
revised on 7 September 1938, 
it appears that the structure 
at the first floor front 
façade was modified. From RIBA 

































































5.10 ‘The most significant thing about a house is the view from within’, 
wrote Goldfinger. Sketch of the Front Window of House No.3, Willow Road. 





























5.11 Perspective, drawn by Jim Cabury-Brown, 1938. That the first 
floor façade is clad entirely in glass was opposed by Goldfingers’ 






























































































L.C.C.  regulations  requiring  the  panel  walls  to  be  supported  for  2/3  of  their 




















































5.12 The photograph shows the steel columns at the 
front façade that Alan Powers mistakenly believed a 

































































When you  look at  the pavilion  instead of  its plan, when you see  those  little steel 
posts, cruciform and cased in chrome so as to dissipate their meagre substance into 
attenuated smears of light, you cannot seriously regard them as the sole means of 























rise  against  the  pull  of  gravity;  gravity  does  not  enter  into  it.  They  make  you 
































































To  the  extent  that  architecture  remains  suspended  between  human  self‐
realization and the maximizing thrust of technology, it must of necessity become 
engaged  in  discriminating  among  different  states  and  conditions;  above  all 
perhaps among the durability of a thing, the instrumentality of equipment, and 
the worldliness of human institutions. The tectonic presents  itself as a mode by 



































[…]  from  entry  to  council  chamber,  the  subject  encounters  a  sequence  of 
contrasting  tactile  experiences.  Thus,  from  the  stereotomic  mass  and  relative 
darkness of  the entry stair, where  the  feeling of enclosure  is augmented by  the 
tactility  of  the  brick  treads,  one  enters  into  the  bright  light  of  the  council 
chamber,  the  timber‐lined  roof  of which  is  carried  on  fanlike, wooden  trusses 
that  splay  upward  to  support  concealed  rafters  above  a  boarded  ceiling.  The 




















I  am  alluding  here  to  the  difference  between  the  representational  face  of  a 
























































through which  its manifestations are perceived.  […] Experienced directly,  they 






















































5.13 The optical 
illusion at 2 Willow 
Road first floor front 
façade. The steel 
columns are positions 
inside the wall line 
towards the building, 
making the windows 
seem as if they were 
projected. From James 
Dunnett and Gavin 
Stamp, Ernö 































5.14 ‘The optical mechanisms’, 1-3 Willow Road 
Front Façade, photographed by Dell & Wainwright 
for the Architectural Review. From Ernö 
Goldfinger, ‘Three House at Willow Road’, 





















































































































































realize  social  intercourse within  the  context of  conscious  communication. Through 
this communication they must form themselves into a collective subject of the whole 
that  is  capable  of  action  –  otherwise,  the  fortunes  of  society  ever  more  rigidly 
rationalised  in  its  particular  parts  must  slip  away  as  a  whole  from  that  rational 
cultivation, which  they  require all  the more urgently. On  the other hand, a  theory 
which  confuses  control with  action  is  no  longer  capable  of  such  a  perspective.  It 
understands  society  as  a  nexus  of  behavioural  modes,  for  which  rationality  is 












































































































































































machines.  Further,  human  and  material  agency  are  reciprocally  and  emergently 
intertwined  in  this struggle. Their contours emerge  in  the  temporality of practice and are 
definitional  of  and  sustain  one  another.  Existing  culture  constitutes  the  surface  of 
emergence  for  the  intentional structure of scientific practice, and such practice consists  in 




























































for  the pursuit of hidden  truth, which demands his  services  for  revealing  it. His act of 




























The  craftsman  has  been  able  to  call  to  his  or  her  aid  a  capacity  and  a  dignity 
ingrained  in  the  human  body:  signifying  acts  as  simple  as  human  grip  and 
prehension, as complex as the lessons of resistance and ambiguity that give human 
tools  and physical  constructs an  intelligible  form.  […] Physical acts of  repetition 







































































































































































































































































































































































































































































































































































































                                                 
67 Arendt, The Human Condition, p. 91. 
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talking about a theory as a thing in itself and the building as another thing – such an approach 
overlooks the complexity of construction, reducing it to the mere servant of theory, as well as 
neglecting the possibility that construction itself can be both a product and also a manufacturer of 
‘theory’. 
 
Theory, let us be clear, is something which is practiced. It is important to stress that even if a 
theory were thought to be a prerequisite for construction, once it enters the building site, the 
practice swallows it up. Whatever has hitherto been meant by construction soon takes on a new 
socially‐constructed meaning under these circumstances. It is not that a given theory dictates the 
act of construction, but that ‘construction’ itself offers a ‘theory’ in the process of becoming. 
Neither can exist without the other, nor can it have a separate identity of its own. It is in this sense 
that we can say that no ‘theory’ of architecture is valid without ‘construction’. 
 
Hence, this thesis has suggested that in building the analysis of what might be regarded as 
‘theory’ must begin by removing an assumed theory/practice division, and then needs to consider 
‘practice’ in essence as an indispensable body of ‘theory’. In a broader sense, the notion of ‘theory’ 
that is being advanced here clearly does not rest upon the Platonic view that treats theory as 
something abstract, and practice as a mere manual labour activity, nor is there any basis for 
insistence upon keeping the two apart. Far from being two distinguishable entities, ‘theory’ and 
‘practice’ have to be seen as inextricably bound. It is this simultaneous existence of theoretical 
formation and building processes, so evident in British architecture in the examples we have 
looked at, which throws into confusion the conventional assumption about architectural theory as 
being something predominately found in written form, and as an articulated ideological 
conception that exists in opposition to the empirical realm.  
  286
If the tension that hitherto kept ‘theory’ and ‘practice’ apart is allowed to disappear, and if we 
stop trying to find a ‘theory’ of construction exclusively in the minds of architects, we can 
concentrate instead on analysing the interaction and exchange between architects, production 
processes and the finished result of the architectural work itself. Only by dealing with these 
complex site processes, in which practical exigencies and material relations of the work are 
immanent, will we be able to get closer to understanding constructional ‘theory’ as a constituent 
of architecture. 
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Pages 288 – 328 are removed for copyright reasons. 
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